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The construction of the ATLAS experiment components is taking place in the West Area, 
Hall 180. The principal parts of the detector are currently under construction, and include 
components such as the Endcap Cryostats, the Barrel Cryostat, and the Barrel Toroid 
magnets, amongst other large and delicate components. The day to day handling operations 
involve complex turning over operations and delicate installation procedures, as well as the 
day to day work involved in beam maintenance and other transport requests. Once completed, 
a series of exceptional transports will bring the components to Point 1 where they will be 
lowered into the pit and installed by specialist handling teams. All these bespoke components 
have very specific requirements in terms of handling constraints, and great care and planning 
is required in order that the components arrive at their destination in the same condition as 










1 INTRODUCTION  
The construction of the ATLAS project components requires a considerable amount of space, as well 
as specialised lifting means for precision assembly. It was for these reasons that hall 180 was chosen 
for the assembly of the two main component types, namely those of the Barrel Toroid and Liquid 
Argon group. 
The hall is split essentially into two halves, the Liquid Argon, or Larg occupying the South end 
of the hall, and the Magnet group occupying the North end. These are served by a 40 ton and a 60 ton 
bridge crane respectively, although for many operations, both cranes need to be twinned mechanically 
to give an overall lifting capacity of 100 tonnes. 
2 THE LIQUID ARGON COMPONENTS 
In the South end of the hall, three main components are being assembled, these being the Barrel 
Cryostat, and the two Endcap Cryostats, the second of which is scheduled to arrive from Italy in April 
2003. These components will form part of the central core of the experiment and run at approximately 
–186 degrees Celsius, cooled by liquid Argon and Helium. 
The warm and cold vessels are assembled in the normal hall environment, however the detectors 
are currently being built in specialized clean rooms that were constructed in January 2001 for this 
purpose. These have removable roofs and walls so that components can be inserted and removed as 
required.  
Various tooling has been installed in these rooms to handle the delicate detectors that will be 
inserted into the Endcap Cryostats and the Central Barrel Cryostat. The tooling is often delivered to 
the hall and then must be assembled and then load tested before approval by TIS and the experimental 
group.  
The tooling required for this type of work is of heavy construction, as components such as 
detectors can weigh up to 100 tonnes. For this reason, their handling, often in tight and confined 
spaces, requires precision and expertise in order to minimize risk whilst working in close proximity to 
delicate experimental structures and detectors. Recent examples include the EMEC table that had to be 
load tested after assembly. It weighs 12.5 tonnes. The T2 and T3 tooling for the Endcap Cryostats 
weighs 12 tonnes and must be manipulated in close proximity to fragile components. 
All the liquid argon components will leave the hall by means of exceptional transports. These 
will take the form of ‘Low Boy’ trailers, because the components all exceed the crane limits by a 
considerable margin. Their transport to Point 1 and lowering into the cavern will require considerable 
planning and preparation. 
3 THE BARREL TOROID COMPONENTS 
The work in the North end of building 180 is dominated by the assembly of the barrel toroid 
magnet components. These eight magnets that are 25 metres long, and weigh 100 tonnes 
when complete, are being assembled by a series of handling manoeuvres that require great 
precision.  By means of a lifting chassis that doubles as a turnover frame, very delicate 
superconducting windings are handled and turned over several times per magnet. In terms of 
fragility, a deflection of more than 1 mm per 4 meters may be enough to damage the resin that 
encases the windings, rendering them useless. Even worse, this may not be discovered until 
the magnet is welded inside its supercooled vacuum vessel, meaning that the whole magnet 
would be effectively, scrap. 
The assembly process takes the form of many handling operations, often occupying an entire 
day to complete, because of the many complex sequences that cannot be rushed. The windings must 
be positioned in a coil casing with a precision of approximately 2mm along a 25 metre length. The 
aluminium coil casing then must be turned over and the same process repeated before the winding is 
shimmed and prepared for the insertion of the bladders that will be filled with resin and glass beads 
  
3 
that make sure that the winding cannot move in any way, in order to create a perfect magnetic field 
and to minimise coil movement due to the magnetic field. 
None of the major components weigh less than 8 tonnes, and the majority are above 20. All 
must be handled with various configurations of lifting equipment. 
The exceptional transports are planned to take the Barrel Toroids from 180 to designated 
storage points at Point 1, where they will be lowered down the PX 14 shaft and positioned in the 
cavern. 
In Building 191, the two Endcap Toroid magnets are being constructed. They have a diameter 
of 14 metres and empty weigh 80 tonnes each. At certain points in the construction the vessels have to 
be turned upright or laid down flat by means of specially prepared tooling. The final operation before 
the magnets are inserted is planned to take place around May.  
Once the vessels have been turned upright, the magnets will be inserted by means of a 
counterweight system that will permit the 150 tonne magnet structure to be slid into the centre of the 
vessel. 
The two Endcaps will then be taken by exceptional transport to building 180 where they will be 
cryogenically tested. They will then be stored until such time as they will be taken to Point 1 and 
installed into the cavern by means of the 240 tonne crane. 
4 CONCLUSIONS 
The ATLAS project has created many unique handling problems, many of which have never been 
encountered at CERN, and in some cases it may be fair to say, in the world. The challenge of ensuring 
the correct handling of these unique, bespoke items, whilst adhering to Time, Quality and Safety 
requirements, has created a unique opportunity for us to look further into this profession and draw on 
all our resources to enable us to deliver the desired outcome. 
